Spinal anesthesia is a safe, reliable, and inexpensive technique with the advantage of providing surgical anesthesia and postoperative pain relief. It is also an effective treatment for operative pain and blunts autonomic, somatic, and endocrine responses. Till recently, bupivacaine 0.5% heavy was the only drug used for spinal anesthesia after the discontinuation of Lidocaine's intrathecal use. Bupivacaine is available as a racemic mixture of its enantiomers, dextrobupivacaine and levobupivacaine. Levobupivacaine (S-1-butyl-2-piperidylformo-2', 6'-xylidide hydrochloride), the pure S (-) enantiomer of racemic bupivacaine, is a new long-acting local anesthetic that has recently been introduced in India because of its significantly decreased cardiovascular and central nervous system toxicity; [1] [2] [3] levobupivacaine seems to be an attractive alternative to bupivacaine.
of sensory blockade and motor blockade is shorter and is more hemodynamic stable when compared to hyperbaric bupivacaine. [7, 8] Intrathecal adjuvants are added primarily to increase the duration of analgesia. It would be very advantageous to have early ambulation, hemodynamic stability, and prolonged analgesia in most clinical settings, particularly in day-case surgery. We did the study to assess the feasibility of achieving this using tramadol as an intrathecal adjuvant to isobaric levobupivacaine.
Fentanyl is the most common opioid which has been studied as an adjuvant to spinal anesthesia. We chose tramadol as we wanted to find out if it would be a good alternative in situations where fentanyl is not freely available due to licensing issues with fentanyl and also because fentanyl is a short-acting opioid.
Aims and objectives
To evaluate the efficacy of low-dose tramadol as an intrathecal adjuvant to isobaric levobupivacaine in terms of: Sixty patients of American Society of Anesthesiologists (ASA) physical status Class 1 and 2, in the age group of 18-60 years who were posted for elective infraumbilical surgeries under spinal anesthesia were included for the study.
Pregnant patients, patients posted for emergency surgeries, patients shorter than 150 cm, and patients having any absolute contraindication for spinal anesthesia such as raised intracranial pressure, severe hypovolemia, bleeding diathesis, local infection, and patients allergic to any of the study drugs were excluded from the study.
Sixty patients were divided into two groups: Group LS (levobupivacaine + normal saline) of thirty patients and Group LT (levobupivacaine + tramadol) having 30 patients [ Figure 1 ].
All patients were evaluated in the preanesthesia clinic and also underwent thorough preanesthetic checkup the night before surgery. Informed consent was obtained from each patient after explaining about the anesthetic procedure and details of the study. All patients were premedicated with tablet ranitidine 150 mg and tablet alprazolam 0.5 mg on the night before surgery and on the morning of surgery and a fasting status of 8 h was ensured. Intravenous (IV) line was secured with 18 G IV cannula and preloading was done with normal saline 10 ml/kg 15 min before spinal anesthesia. Baseline oxygen saturation, heart rate, systolic, diastolic, and mean arterial pressure (MAP) were recorded. Patients were randomized by sealed envelope technique into one of the two groups -Group LS and Group LT.
1. Group LS: Received 3 ml (15 mg) of 0.5% intrathecal isobaric levobupivacaine with 0.2 ml with normal saline 2. Group LT: Received 3 ml (15 mg) of 0.5% intrathecal isobaric levobupivacaine with tramadol 10 mg (0.2 ml tramadol).
The test drugs were loaded in a 5 ml syringe by an anesthesiologist who was not involved in the study, just before spinal anesthesia. Thus, both the observer and the subjects were blinded to the study drugs. Patients were placed in left lateral position. Under strict aseptic precautions, lumbar puncture was performed at the level of L3-L4 through a midline approach using 25 G or 26 G Quincke spinal needle and study drug was injected after the confirmation of needle tip in the subarachnoid space by free flow of cerebrospinal fluid.
The onset of sensory blockade was assessed using ether-soaked gauze for every 2 min till complete loss of sensation at T8. Motor block was assessed every 2 min till a modified Bromage score of 3 was achieved [ Table 1 ].
Hemodynamic parameters were recorded at the baseline, 5 th min, and then for every 10 min till the end of surgery. Hypotension was defined as MAP <65 mm Hg and was treated with IV mephentermine 6 mg boluses. Bradycardia was defined as heart rate <50 beats/min and was treated with IV atropine 0.6 mg. Patients in whom there was inadequate spinal blockade or spinal anesthesia failed or in cases where spinal anesthesia wears off before completion of surgery general anesthesia was to be administered and such cases were to be excluded. In our study, we did not have to administer general anesthesia to any of the patients as rescue anesthetic plan. Patients were monitored in the postoperative period for hemodynamic changes. Verbal numerical rating score was recorded every 15 min postoperatively; the time when the patient first complained of pain and if the verbal numerical rating scale score was ≥4, injection diclofenac sodium 75 mg was administered in 100 ml normal saline as rescue analgesia. Time interval from onset of sensory block to requirement of first rescue analgesia was recorded as the duration of analgesia. Further analgesia was given as per the institutional acute postoperative pain service protocol. Duration of motor blockade was assessed by monitoring modified Bromage scale every 15 min postoperatively till the patient was able to completely move both the lower limbs (Bromage score 0). Complications such as nausea or vomiting and shivering were Subject is able to move the hip, knee and ankle and is able to lift his leg against gravity Bromage 1
Subject is unable to lift his leg against gravity but is able to flex his knee and ankle Bromage 2
Subject is unable to flex his hip and knee, but is able to flex his ankle Bromage 3
Subject is unable to flex his hip, knee and ankle, but is able to move his toes Bromage 4
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The study parameters were defined as follows 
Statistical methods
Based on previous study done by Chakraborty et al. [9] with alpha error of 0.05 and power of 80% to achieve a difference of 60 min in the duration of analgesia, sample size was calculated as 30 in each group. Statistical analysis was carried out using IBM SPSS Statistics for Windows, (Version 19.0. Armonk, NY: IBM Corp.). Descriptive analysis was reported as mean and standard deviation, median, and range of continuous variables and P < 0.05 was considered statistically significant. Parametric data were analyzed using unpaired t-test.
results

Demographic data
The mean age of patients in Group LS was 37 ± 13 years and in Group LT was 42 ± 13 years. There was no statistical difference in age distribution between the two groups (P = 0.590).
The mean weight of patients in Group LS was 61.03 ± 5.4 kg and in Group LT was 59.97 ± 5.06 kg. There was no statistical difference in weight distribution between the two groups (P = 0.074). 
Onset of sensory blockade
The mean onset time of sensory blockade following spinal anesthesia in Group LS was 12.7 ± 9.81 min and for Group LT was 12.9 ± 0.81 min. There was no statistical significance in onset of sensory blockade between two groups (P = 0.93) [ Figure 2 ].
Duration of analgesia
The mean time duration of analgesia in Group LS was 170.3 ± 59.08 min and for LT was 198.9 ± 57.33 min. There was mild prolongation of analgesia in Group LT, but it was not statistically significant (P = 0.0615) [ Figure 3 ].
Onset of motor blockade
The mean onset time of motor blockade following a spinal anesthesia in Group LS was 13.4 ± 10.06 min and for Group LT was 14.4 ± 10.16 min. There was no statistical significance in onset of motor blockade between the two groups (P = 0.71) [ Figure 4 ].
Duration of motor blockade
The mean duration of motor blockade following spinal anesthesia for Group LS was 170.23 ± 58.59 min and Group LT was 190.76 ± 48 min. There was no statistical significance difference in the duration of motor blockade between the two groups (P = 0.14) [ Figure 5 ].
Complications
In Group LS, 23 patients had no complications, 3 patients had hypotension, 3 patients had shivering, and 1 patient had bradycardia. In Group LT, 24 patients had no complications, 4 patients had hypotension, 1 patient had shivering, and 1 patient had bradycardia [ Table 2 ].
dIscussIon
In this study, we have evaluated the efficacy of tramadol as an adjuvant to levobupivacaine for intrathecal administration in infraumbilical surgeries. We studied the onset of sensory and motor blockade and duration of sensory and motor blockade. To the best of our knowledge, there are no studies evaluating the efficacy of tramadol as an adjuvant to intrathecal isobaric levobupivacaine for elective infraumbilical surgeries. [1] [2] [3] concluded that levobupivacaine, the pure S (−) enantiomer of racemic bupivacaine, a new long-acting local anesthetic, has significantly decreased cardiovascular and central nervous system toxicity compared to racemic bupivacaine.
We have used tramadol as intrathecal adjuvant in our study. Tramadol exists as the racemic (1:1) mixture of the (+) and (−) enantiomer. It has dual mechanism of action. The (+) enantiomer of tramadol contributes to analgesia by inhibiting the reuptake of serotonin, the (−) enantiomer by inhibiting the reuptake of noradrenaline, and the O-desmethyl metabolite by binding with relative high affinity (compared to tramadol) to the µ-opioid receptor. The monoaminergic activity of tramadol increases the inhibitory activity of the descending pain pathways thus resulting in a suppression of nociceptive transmission at the spinal level. [10] [11] [12] [13] In our study, isobaric levobupivacaine 0.5% 3 ml with tramadol 10 mg as an adjuvant (3.2 ml) Group LT and levobupivacaine 0.5% 3 ml with 0.2 ml (3.2 ml) Group LS was administered intrathecally. We have observed that the mean onset of sensory blockade in Group LT (tramadol) was 12.9 ± 0.81 min and for Group LS (normal saline) was 12.7 ± 9.81 min. There was no statistically significance in onset of sensory blockade between two groups (P = 0.93). The mean onset of motor blockade for Group LS (Normal saline) was 13.4 ± 10.06 min and for Group LT (Tramadol) was 14.4 ± 10.16 min and onset was not faster in the both groups. There was no statistically significance in onset of motor blockade between the two groups (P = 0.71).
The mean time duration of analgesia in Group LS was 170.3 ± 59.08 min and for LT was 198.9 ± 57.33 min. There was mild prolongation of duration of analgesia in Group LT, but it was not statistically significant (P = 0.0615). The mean duration of motor blockade following spinal anesthesia for Group LS was 170.23 ± 587.59 min and Group LT was 190.76 ± 48 min. There was no statistical significant difference in the duration of motor blockade between the two groups (P = 0.14).
Sezen et al. have done the comparison of levobupivacaine
Group L and levobupivacaine with fentanyl as an intrathecal adjuvant, Group LF in infraumbilical surgeries under spinal anesthesia. [14] Onset of maximum sensory block in Group LF (levobupivacaine fentanyl) was 8.46 ± 1.87 min and for Group L (levobupivacaine) was 15.80 ± 2.43 min and maximum Bromage score was 2 in both groups but was achieved earlier in Group LF (P < 0.000). Duration of motor blockade for Group LF (levobupivacaine fentanyl) was 188.52 ± 9.81 min and for Group L (levobupivacaine) was 152.76 ± 9.79 min. Total duration of analgesia was also prolonged in Group LF 265.16 ± 26.18 min as compared to Group L 168.16 ± 11.08 min.
Chattopadhyay et al. compared the anesthetic efficacy and safety of two concentrations of local anesthetic agent levobupivacaine in patients undergoing vaginal hysterectomy. [15] Forty-four patients of ASA physical status Classes I and II were randomized to receive an intrathecal injection of one of two local anesthetic solutions. Each patient in Group A (n = 22) received 2 ml of isobaric levobupivacaine 5 mg/ml (10 mg) with 25 µg of fentanyl, while each patient in Group B (n = 22) received 4 ml of isobaric levobupivacaine 2.5 mg/ml (10 mg) with 25 µg of fentanyl, onset of sensory block till T10 for Group A (2 ml isobaric levobupivacaine 5 mg/ml with 25 µg of fentanyl) was 6.9 ± 1.7 min and for Group B (4 ml isobaric levobupivacaine 2.5 mg/ml with 25 µg of fentanyl) was 6.4 ± 1.5 min (P > 0.05). The onset of motor block was significantly faster in Group A compared with that in Group B. Onset of Grade 3 motor block for Group A was 8.9 ± 5 min and for Group B was 12.8 ± 7 min (P < 0.05). Duration of sensory block for Group A was150.6 ± 14 min and for Group B was 121.4 ± 10 min (P < 0.05). Duration of motor block for Group A was 130.6 ± 12 min and for Group B was 108.8 ± 11 min (P < 0.05).
Chakraborty et al. studied the role of intrathecal tramadol added as an adjuvant to bupivacaine for spinal anesthesia in patients undergoing major gynecological surgery, two groups, that is, Group A and Group B. [9] Group A (n = 25) received 3 ml of 0.5% hyperbaric bupivacaine (15 mg) with 0.2 ml of normal saline and Group B (n = 25) received 3 ml 0.5% hyperbaric bupivacaine and 0.2 ml (20 mg) tramadol by intrathecal route at L3-L4 interspace. Standard monitoring of the vital parameters was done. Levels of sensory block and sedation score were recorded. Assessment of pain was done using visual analog scale (VAS). In Group B patients, the VAS score was significantly lower as compared to Group A patients. The duration of analgesia was 210 ± 10.12 min in Group A; whereas in Group B, it was 380 ± 11.82 min, which was found to be statistically significant (P < 0.05). The mean duration of motor blockade following spinal anesthesia for Group LS (Normal saline) was 170.23 min and Group LT (tramadol) was 190.76 min. There was no statistically significant difference in the duration of motor blockade between the two groups (P = 0.14).
Parthasarathy and Ravishankar compared postoperative analgesia using intrathecal hyperbaric lignocaine 5% with 10 mg tramadol -Group T and hyperbaric lignocaine alone -Group C. [16] Duration of postoperative analgesia was significantly longer in Group T (lignocaine 5% with 10 mg tramadol) 310 ± 127.49 min than Group C (hyperbaric lignocaine) 131 ± 40.51 min (P < 0.01), there was no significant adverse effects recorded. Parthasarathy and Ravishankar concluded that lignocaine with tramadol provided effective postoperative pain relief in the initial 12 h in comparison to lignocaine alone. We have observed that the mean time duration of analgesia in Group LS (normal saline) was 170.3 ± 59.08 min and for LT (Tramadol) was 198.9 ± 57.33 min. There was mild prolongation of duration of analgesia in Group LT, but it was not statistically significant (P = 0.0615); these findings are contrary to the study done by Parthasarathy and Ravishankar comparing postoperative analgesia using intrathecal hyperbaric lignocaine 5% with 10 mg tramadol -Group T and hyperbaric lignocaine alone -Group C. [16] Duration of postoperative analgesia was significantly longer in Group T (310 ± 127.49 min) than Group C (131 ± 40.51 min) (P < 0.01). They have found significant prolongation of analgesia in spite of using a short-acting local anesthetic, i.e., lignocaine.
In our study, the onset of sensory blockade in Group LT (levobupivacaine 0.5% 3 ml with tramadol 10 mg) was 12.9 ± 0.8 min contrary to the findings of the study done by Chattopadhyay et al. in which they found a faster onset of sensory blockage of 6.9 ± 1.7 min when fentanyl 25 µg was used as an adjuvant to 3 ml 0.5% isobaric levobupivacaine. [15] In our study, the onset of motor blockade in Group LT was 14.40 ± 10.16 min contrary to the findings of the study done by Chattopadhyay et al. in which they found a faster onset of motor blockade of 8.9 ± 5 min when fentanyl 25 µg was used as an adjuvant to 3 ml 0.5% isobaric levobupivacaine. [15] Isobaric levobupivacaine has unpredictable onset of spinal anesthesia, contrary to previous studies. We have to give spinal anesthesia well in advance before the start of surgery.
Tramadol in low doses prolongs analgesia without much adverse effects, moderate prolongation of analgesia of 30 min which is not clinically significant.
Future scope
Efficacy of higher doses of tramadol like 20 mg as an adjuvant to intrathecal isobaric levobupivacaine can be assessed in further studies.
conclusIon
Ten milligram tramadol as an adjuvant to isobaric intrathecal levobupivacaine does not prolong analgesia significantly. Low-dose tramadol is not an effective adjuvant to intrathecal isobaric levobupivacaine.
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